Protein serine/threonine phosphatases as binding proteins for okadaic acid.
Recently, many potent inhibitors of protein serine/threonine phosphatases (PPs) have been found. Some of them have proven to be tumor promoters in mouse skin two-step carcinogenesis and rat liver medium-term tests. Among these inhibitors, okadaic acid (OA) selectively inhibits PP2A, and its use has therefore been proposed to facilitate analysis of biological roles of this phosphatase. OA shows bimodal effects on in vitro transformation and, in addition to such epigenetic changes, also induces marked genetic changes. OA treatment for more than 1 week flattened NIH 3T3 transformants irreversibly, with loss of the transfected genes. It is also known to induce diphtheria toxin-resistant mutations in Chinese hamster lung cells and sister chromatid exchanges (SCEs) in Chinese hamster ovary cells and human lymphocytes. To analyze roles of protein phosphatases in gene stability, we isolated OA-resistant mutants. They were proven to have a mutation in the PP2A alpha catalytic subunit, in which cysteine 269 had been substituted for glycine; and it was demonstrated that this region interacts with OA. The recombinant mutant protein was 4 approximately 9-fold more resistant to OA than the wild type. Although the OA resistant mutants of CHO cells expressed high levels of P-glycoprotein, inhibition of PP2A itself was suggested to lead to SCE induction. However, the number of molecular species of PP which are known to be sensitive to OA continues to increase, and we have isolated cDNA for a novel type of OA sensitive PP. Our studies indicate that the fact that the roles of PP2A cannot be elucidated using only OA is of crucial importance.